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Acetabular implant and method for the production of said 

implant 

The present invention relates to an acetabular implant, that 
is to say, the component intended to be implanted in the • 
acetabulum, within the context of a hip prosthesis. The 
invention also relates to a method for producing that 
implant. 

Acetabular implants generally comprise a small cup which is 
intended to be introduced and secured in the acetabulum of 
the' hip joint and an insert, in a fixed or movable state in 
the cup, which forms the seat of the joint of the prosthetic 
femoral head. The cups which are generally composed of a 
biocompatible metal, such as titanium, can be secured in the 
cotyloid cavity using cements. When securing without any 
cement is selected, it is necessary to bring about primary 
securing of the cup in the cotyloid cavity; that securing 
optionally being supplemented, in particular in the case of 
replacement of the prosthesis, by auxiliary means, such as 
screws, hooks or closing tabs. 

However, there must then be obtained secondary securing by 
osteointegration, by means of healing osteogenesis, which 
will prolong the stability of the implant in the bone, site 
of the acetabulum, with remodelling under permanent stress. 

The primary mechanical securing can be brought about either 
by impaction, using, as necessary, cups' having a surface 
effect in order to obtain adjustment by means of pressure, 
or by a screwing action, the cups then being provided with 
means, such as threads, allowing a screwing action in the ' 
acetabular bone. Efforts are made to facilitate that 
osteointegration either by roughening the surface of the' 
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cup, for example, with the action of sand or corundum, or by 
covering the cup with a compatible coating with an 
osteointegrating effect which is generally a calcium 
hydroxyapatite ceramic material. 

An object of the present invention is to improve screw type 
cups which are coated with an osteointegrating material, 
such as a hydroxyapatite ceramic material. 

In particular, the invention facilitates the primary 
securing by means of screwing and adjustment of those cups 
and improves, after initial stabilisation, the secondary 
securing by means of osteointegration, involving true 
healing osteogenesis which will prolong the stability of ' the 
implant in a bone site, with permanent remodelling. 

It also reduces the degree of bone traumatism during 
securing by means of screwing. 

Finally, it reduces or obviates the risks of splinters being 
formed from the coating. . • 

The invention relates to an acetabular implant of the type 
comprising a small screw type cup which receives an 
articular insert, the cup having, at the periphery, and in 
particular in the tropical/equatoriai zone thereof, scTSwing 
means which are intended to be- introduced into the bone 
material of the acetabulum during the screwing action, the 
cup carrying a coating which facilitates osteointegration, 
such as, in particular, a selective calcium hydroxyapatite ' 
coating, characterized in that the coating is of the thick 
type on the convex portions of the outer surface of the cup, 
including in the zones or troughs or recesses of threads 
that are left free in • the ' screwing means, whilst that 
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coating has a lesser thickness, or is even absent, on the 
screw reliefs or threads. 

Coating of a thick type is intended to refer to a 
conventional- coating thickness, as is generally known on. 
coated cups or other prostheses which are coated with a 
layer of an osteointegrating coating. In the case of calciurr 
hydroxyapatite, that thickness of a coating of a thick type 
is preferably in the order of from 100 to 200 micrometres, 
in particular advantageously in' the order of 150 ± 35 
micrometres, those indications not being limiting and being, 
dependent on the type and quality of the osteointegrating 
coating- - ■ ■ 

In accordance, with the invention, it will be understood that 
this thickness may be as high as the entire value allowed in 
a stable intra-osseous implantation position, which is 
mainly subjected to compression loads. 

The screw reliefs, such as threads', may then either have no 
coating, at all or, preferably, have ■ a thinner coating which 
may advantageously, in the case of hydroxyapatite, be in the 
order of 50 ± 30. micrometres . 

It will be appreciated that there will thus be provided 
important osteointegrat ion characteristics in the region, of 
the thick coating layer on the convex portions of the cup, 
including between the threads, the coating- layer - scarcely ■ 
being subjected to any shearing forces during the screwing' 
of the cup and contact being brought about without any . 
traumatism at the end of the screwing action, when locking ' 
is brought about in the cotyloid cavity. 



On the sides of threads or reliefs, the lesser thickness of 
the coating improves the shearing strength of that coating 
and therefore reduces the risks of delamination during the 
screwing action, whilst at the same time bringing about 
excellent mechanical engagement and also allowing improved 
osteointegration owing to the presence of the 
hydroxyapatite. . 

Should hydroxyapatite not be provided on the threads, the 
sides of threads are advantageously roughened with the 
action of sand or corundum-, also improving contact 
osteogenesis. 

In a particularly preferred configuration of the invention, 
the screwing means, such as threads, is arranged in order to 
traumatize as little as possible the acetabular zone in 
which the threads are introduced, and in order to have 'a 
maximum convex surface-area, that is to say, troughs between 
the sides of threads in order to facilitate, in this region, 
osteointegration by contact osteogenesis and remodelling 
under stress. 

In accordance with that improved configuration, the screw 
relief is arranged in order to apply a self-tapping cutting 
effect during the screwing action and an effect involving 
compression of the sponge-like bone. 

In a particularly preferred manner, the threads which are 
arranged on the tropical/equatorial zone of the cup, have a 
narrow cross-section in order to leave a maximum surface- 
area . between . two crests of consecutive threads, the 
proportion of the thickness of a thread relative to the 
corresponding pitch preferably being from 0.2 to 0 . 5 . 



5 



Preferably, the cross-section of the threads is asyrrmetrical 
in a diametral plane, with a smaller angle, for example, in 
the order of- from 5. to 10° at the polar side of the thread, 
that is to say, a thread near the horizontal, in order to 
act counter to the introduction, and a greater angle, for 
example, in the order of from 15 to 20° at the equatorial 
side, in order to bring about a good compression effect when 
the bone which receives the. threading is placed, under 
stress. 

Also in an advantageous manner, the crests of threads are 
relieved, with a leading edge which is radially higher than 
the remainder of the crest, whose radial height preferably 
decreases in a progressive manner towards the rear of the 
thread. ■ 

The leading edge is itself preferably inclined, by being 
formed by a milling pass which is strongly inclined in a 
biased manner relative to the inclination of the threading 
itself, the leading edge itself preferably being orientated 
aggressively forwards relative to the radial. 

The pitch of the threading is advantageously regular in 
order to bring about a single bone groove, in which 
successive, threads are introduced during the screwing 
rotation. 

Preferably, the height of the threads, or more precisely the 
orientation of the crests, in the entirety of the zone, is 
constant, it being understood that, when a replacement cup. 
is involved, that height will be greater in order to allow 
screwing into a more irregular cotyloid cavity, with bone' of, 
lesser quality. • 
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The cup also preferably has completely spherical convexity, 
including between the successive reliefs, thereby allowing 
excellent adaptation against the bottom of a cotyloid " cavity 
obtained after milling, when the cup arrives at the end of 
the screwing action. 

In a very advantageous configuration of the invention, it is 
possible to use, for example, a form of threading such as 
that described in patent applications . EP-A-0887052 and DE-A- 
19727846, in particular in Figures 9 to 14 of EP 98250211, 
the drawings and the description of that application being 
incorporated herein by reference. 

The invention also relates to a method for producing the 
implant cups according to the invention, wherein a. cup is ' 
produced, for example, from titanium alloy, having a 
threading in the tropical/equatorial zone thereof, the outer 
surface of the cup is ' processed in order to roughen it, for 
example, with the action of sand or corundum, and a coating 
of osteointegrating- material, such as, and in particular, 
calcium hydroxyapatite , is positioned on that cup surface, 
characterized in that the step for coating with 
osteointegrating .material is carried out so as to bring 
about a thick deposit on the convex surfaces of the cup, 
including the troughs which separate the adjacent threads, . 
and with the coating with that material on the sides and 
edges of the " threads being reduced or omitted. 

In the conventional case, in which a plasma type torch is • 
used in order to project and: secure, on- the rough surface of 
the cup, the material Which is intended to form that 
coating, it is advantageously possible to reduce the 
thickness of the deposit forming the coating on the threads 
by temporarily modifying the angle of inclination of the 
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torch and/or by modifying the relative travel sjpeed between 
the torch and the cup. 

In a preferred embodiment, the invention relates to a method 
for producing implant cups according to the invention, 
characterized by the following steps: 

- the number of cups which are or are not coated with 
calcium hydroxyapatite to be produced; is established 

•beforehand, optionally with modification during the 
production operation; 

- the. non-coated cups are produced and they are subjected to 
a processing operation which is intended to roughen the 
surface thereof; 

- in the. overall production established in this manner, the 
proportion of cups which are intended to receive a coating 
of osteointegrating material, such as calcium 
hydroxyapatite,' is established; 

- the coating of that cup is carried out in accordance with 
the invention; 

- all the cups are packaged and sterilized in order to be 
contained in individual sterile packagings, the packagings 
having different markings in order to distinguish the coated 
cups from the non-coated cups. 

The total number of cups to be produced is established in 
conventional manner, either by forecasting or by 
centralizing the orders, or both. 

Establishing the proportion of cups to be coated in' relation ■ 
to the cups which are not coated is preferably carried out 
during the production operation and,, if necessary, modified 
in accordance with the progress of events. 
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Those operations can be carried out using data-processing 
means which may optionally intervene in the control of the 
production means - 

Other advantages and features of the invention will be 
appreciated from a reading of the following description 
which is given by way of non-limiting example with reference 
to the appended drawings, in which: 

Figure 1 is a perspective view of an implant cup according 
to the invention. 

Figure 2 is an elevation of that cup. 
Figure 3 is a bottom view of that cup. 
Figure 4 is a top view of the cup. 

Figure 5 is an axially sectioned view of the cup. 
Figure 6 is a section taken along line B-B of Figure 2, 
Figure 7 is a radially sectioned view, from Figure 5, of a 
detail, drawn to .an enlarged scale in the region of the 
threading. 

Figure 8 is a schematic view illustrating the zones. having a 
thick coating and the zones haying a thin coating of calcium, 
hydroxyapatite . 

The cup illustrated is generally in the form of a 
hemispherical member having a polar outer, surface 1 without 
any relief and an outer inter-tropical/equatorial zone 2 
having the threading. A polar hole 3, which is generally 
used for the auxiliary . positioning members, is provided at 
the very pole of the cup. 

With reference most particularly to Figure 2, it is apparent 
that the equatorial zone carrying the screwing means . extends 
with little spacing from the base 4 of the cup and that that- 
equatorial zone is itself divided into a plurality of zone ' 
segments 5 by helical millings 6 over the sphere, which are 
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intended to form the self-tapping leading edges of the 
threads of the threading of the zone 2. 

In the majority of the Figures, the individual threads are 
not illustrated, but they can clearly be seen in Figures 1, 
5, 1 as can the most equatorial threads in Figure 6. 

In the example illustrated, the threading forms a single 
spherical helix,- that is to say, a helix which is formed at 
the surface of the sphere of the cup and which has a 
constant pitch P which is defined at the axis of revolution 
and which extends through the pole of the, cup. The threads 
themselves have a constant inclination relative to that 
axis. More- precisely, . as can be seen in Figure 7, the polar 
sides 7 have an inclination which is less' .than that of the 
equatorial sides 8, the inclination of the polar. sides being 
from. 5 to 10° and that of the equatorial sides being from 15 
to 20°, relative to the radial plane which is perpendicular 
to the polar axis. The thread tops, or crests are slightly 
chamfered. Finally, it is apparent that the grooves or 
thread bottoms 10 have a width which is greater than that of 
the base of the threads, in order to provide a maximum 
spherical convex surface-area between the threads . 

The form of the individual threads 11 is more clearly 
visible in Figure 6. -Each thread 11 extends between two " 
successive millings 6 and has in particular the following 
features . 

The leading tooth is defined by the milled groove &, the 
milling being such that the edge of the tooth extends 
inwards and towards the rear in order to form a cutting edge 
that is inclined with an aggressive tip 13, the edge 
forming, with the tangent relative to the tip 13, an angle 
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of less than 90°. It will further be appreciated that, since 
the milling pass 6 is inclined, as is visible in Figures 1 
and 2, the cutting face of the tooth, which extends upwards ' 
in a polar direction from the edge 12, is directed in a 
polar direction in order to form a cutting face located in a 
plane which is not perpendicular to the plane of Figure 6.- 

The radial, height of the crest 14 of the thread 11 
diminishes progressively from the tip 13 towards the end 15 
of the edge, as is clearly visible in Figure 6, so that the 
crest 14 forms a relief which is progressively recessed 
relative to the groove bottom. which is tapped. by the tip 13 
in the acetabular bone. 

By means of those features, it is possible both to obtain an 
excellent clean cut which defines the grooves and to reduce 
the friction forces during the self-tapping screwing action, - 
whilst the continuation of the screwing action, owing to the 
inclinations of the sides of threads, brings about the 
desirable .compression effort on the bone which is received 
between the threads. 

Once the cup has been produced and the threads machined in 
accordance with the above-mentioned feature, the cup is 
subjected to surface processing by the action of corundum, 
the whole of- the surface of the cup, including the threads, 
thus receiving the desired degree of roughness which can be 
defined as follows: RT 25 micrometres minimum. 

Subsequently, . there is carried out, by means of a plasma 
torch, the projection of powdered calcium hydroxyapatite 
onto the outer surface of the cup. The formation of a 
calcium hydroxyapatite coating by this means is well known ' 
in. the art and does not need to be described in greater 
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detail. For example, a torch of .the plasma torch type will 
be used at a distance of 100 mm from the surface, with a 
projection flow rate for calcium hydroxyapatite of lOg/min 
and a relative displacement speed of the torch relative to 
the surface of 30 mm/s. For example, the torch follows a 
variable and optimized inclination. 

In accordance with the invention, a thick coating of 
hydroxyapatite having a substantially constant thickness 
which is advantageously 150 micrometres is produced over the 
entire spherical surface of the cup, that is to say, not 
only the polar zone 1, but also the threaded equatorial zone 
2, that is' to say, the troughs ^ or thread bottoms 10. Figure 
.8 schematically illustrates, by means of the line 16, this 
coating, that indication being, in its spherical portion, 
displaced in a homothetic manner relative to the surface of 
the spherical portion of the cup. The hydroxyapatite 
projection operation is, however, carried out in the region 
of the threads 11 so as to produce only a thin coating of 50 
micrometres, represented by the line 17, which is also 
displaced relative to the actual surface of the cup.- It is- 
apparent in particular that that thin coating covers both 
the equatorial and polar faces and the crests of the threads 
11. 

For example, that thinner coating may. be brought about by 
modifying the above-described parameters. 

It is optionally possible, owing to the inclination of the 
torches, to bring about only a very thin coating, or even a 
practically non-existent coating,, of the thread cutting face 
which extends from the front cutting edge 12. 
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In this manner, by means of the invention, it is possible to 
bring about very thick calcium hydroxyapatite coatings over 
the spherical convex zones which interact mechanically with 
the sponge-like subchondral bone, which is exposed 
completely by the hemispherical milling of the cotyloid 
cavity only towards the end of the screwing action, whereas, 
owing to the small thickness of hydroxyapatite on the 
threads themselves, the screwing torque is particularly 
reduced and, as a result, the damage to the subchondral bone 
is also reduced in direct contact with the threads, that 
conservation action being further increased by the provided 
shape,- o'f the. threads which are thin and which have an upper 
relieved edge and an extremely sharp cutting edge. 

The risk of the hydroxyapatite coating becoming. detached or 
delaminating is also reduced, in particular in the region of 
the teeth, where the layer is subjected to the greatest 
effort, the thin layer being - far more coherent, adhesively 
bonding .better to .the subjacent metal surface which has been 
acted upon with corundum. 

.The cup according to. the invention, once in position, can 
receive any type of articular insert, for .example, composed 
of polyethylene, aluminium or metal. 

During the operation for • producing a plurality of cups in 
accordance with the invention, it is advantageously possible 
to make provision . for simultaneous production of the cups 
which are intended to receive the coating according" to the 
invention and non-coated cups, as required, and to adjust, 
permanently, if desirable, the proportion between coated 
cups and non-coated cups, by directing towards the 
hydroxyapatite coating station a larger or smaller number of 
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cups, the sterile packaging operations then being controlled 
in accordance with that proportion- 



